Abstract---
INTRODUCTION
ELECTION of an adequate method of composite production as well as the type, size and distribution of reinforcement has a direct influence on the composite's structure, which in turn determinates the properties of the finished product [1] [2] [3] . Among the industrial methods of aluminum metal matrix composites (MMCs) production, as much as a 10% share belongs to the mechanical stirring method [4] . In other hand continuing miniaturization of electronic devices has led to a significant increase in power density, resulting in an exponential growth of the heat flux on computer chips in the current decade. In order to dissipate the heat generated in electronic packages effectively, suitable materials must be selected as heat spreaders and heat sinks. Overviews and selection criteria of this field are given by S. K. Choudary and other authors [5] [6] .
Many process factors affect the effectiveness of the mechanical process. The main purpose of this article is to establish the significant factors that influence the thermal properties Al and its composites. This can be determined through a series of experiments. However, such experiments will be expensive and time-consuming. Design of experiment (DOE) techniques like the Taguchi method. Can optimize process parameters with minimum experimental runs. Enormous amount of research has been conducted for The present investigation is on the optimization of parameters such as wt. % SiC, wt. % of Gr and heat treatment duration for maximum thermal properties using Taguchi method.
II. EXPERIMENTAL STUDIES
The matrix used in the present study is aluminium-alloy (6061), vowing to its properties like fluidity, high fatigue strength, corrosion resistance, better mechanical properties and are heat treatable alloys. The reinforcements used were short SiCs & Graphite particles which is easily available & econographitel. The properties are clearly mentioned in the literature. The microstructure of any material is a complex function of the casting process, subsequent cooling rates, heat treatments and aging processes.
Therefore composites fabrication is one of the most challenging and difficult tasks. Compo casting technique is used to prepare Al6061 MMCs in the present study.
Three ageing conditions were selected for thermal testing. The heat treatment used to achieve these conditions was a solution treatment of 10 hours at a temperature 532° C followed by water quenching on hot water at 80° C aged at room temperature for 12 hrs followed by ageing at 175° C for 0,2,4,6 and 8 hours. 
III. RESULTS AND DISCUSSION
The thermal diffusivity of Al hybrid composites was measured in longitudinal and transverse direction of samples. The measured thermal conductivity, specific heat and thermal diffusivity are presented in Fig.1 . Thermal conductivity initially increases then it decreases with respect to temperature. The specific heat linearly increases with respect to temperature, this is due to increasing C p of constituents with increasing temperature and higher values of C p for both graphite and SiC than of the aluminium.
Taguchi Design
Taguchi's OA analysis is used to produce the best parameters for the optimum design process, with the least number of experiments. In this work, the effect of three important factors including: wt. % of SiC, wt. % of graphite and heat treatment duration, were selected and each factor at five levels on the thermal properties of Al hybrid composites was studied using Taguchi's method. The used level setting values of the main factor (A-C) and the OA 25 matrix employed to assign the considered factor are shown in the Table 2 . The thermal properties experiments were conducted as per the parameters and level settings as given in the L25 as shown in Fig. 3 . The predicted values of the main and interaction effects are shown in Fig. 2 . These obtained values are shown in random order of importance in the form of Pareto charts. This helps in testing the statistical importance of the effect of different parameters. The probability plots generally used to verify the importance, the significance of the parameters and their interactions. Each of the parameters is estimated effect in random order of magnitude. The length of each coloured bar is proportional to the standard effect divided by its standard error. The each bars which extending beyond five percentages indicates significant at the rate of 95% confidence level. According to the reduced models which include only the terms which were found as significant at 5%, the relationship between the responses (thermal conductivity, specific heat and thermal diffusivity) and parameters were obtained with coded variables as follows.
The Table 4 shows response table for mean of mean values of mechanical properties and their ranks. The shaded cells are optimum level for each factor and their respective properties. The lost row shows the preference rank for each property. Table 5 Shows the ANOVA of thermal properties a) thermal conductivity, b) specific heat and c) thermal diffusivity respectively. In all cases only heat treatment is the highest significant factor effect on thermal performance. 
IV. CONCLUSION
The thermal conductivity, diffusivity and specific heat capacity measurements were performed on a thermal physical testing instrument using a laser flash method.
The controllable factors such as wt. % of SiC, wt.% of Gr and heat treatment duration have been optimized. The percentage contribution of each controllable factor was also determined. The heat treatment is the most influential factor and its value of percentage contribution is up to 99.57%, 99.46% and 97.74% for thermal conductivity, thermal diffusivity and specific heat respectively.
